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Introduction
Planning publicly funded health services requires understanding patient priorities. Discrete choice experiments (DCEs) can assist in this process. In DCEs, services are described by a range of characteristics (attributes), and the value of a service depends upon these attributes. Individuals are presented with choices, each consisting of a number of attributes with different levels (Fig. 1) . DCEs can examine priorities by estimating the relative importance of different attributes and determine whether patients are willing to trade between them. 1 The technique is becoming popular in primary care, [2] [3] [4] but there are significant challenges in its use.
Developing attributes in DCEs
DCEs need attributes and levels which are plausible and capable of being traded (i.e. patients are willing to accept a decreased value of one attribute for an increase in another). However, creating appropriate wording for attributes can be challenging, especially with complex concepts such as patient-centredness. [5] [6] [7] DCEs also require a 'payment vehicle' for the interpretation of trade-offs between attributes. The conventional payment vehicle is cost, from which willingness to pay can be derived. However, this is potentially problematic in the context of health care systems which are free at the point of contact.
Making sense of patient responses to DCE DCEs assume 'rationality' (i.e. respondents who behave in line with the axioms of economic theory). 8, 9 Respondents' preferences are assumed to exist prior to the task and to be based on thorough reasoning and reflection. They should also exhibit 'compensatory decision-making' (i.e. respondents are willing to trade decreases in one attribute for increases in another).
However, there is evidence that individuals use simplifying heuristics when faced with complex decisions, 10, 11 and that preferences may be constructed at the time rather than existing previous to the task. 12 Individuals may also be unwilling to trade, making choices based on a single high priority attribute. 13 It is not clear whether behaviour which does not correspond to the assumptions underlying economic theory reflects limitations in the decision maker 8 or taskrelated demand characteristics. 14 
Exploring DCE methods with think aloud techniques
There has been recent interest in qualitative methods within economics. 15 One relevant method is 'think aloud'. Unlike traditional qualitative interviewing, think aloud involves less of a dialogue between interviewer and respondent. Rather, the focus is on respondents verbalizing their ongoing thoughts during a task, as a way of accessing their decision-making processes. 16, 17 This paper describes the development of a DCE questionnaire to examine patient preferences in primary care. The questionnaire was being designed for a large survey, but this part of the study used think aloud techniques to both assist in the development of plausible and tradeable attributes, and to examine the process of patient decision-making and its relationship to assumptions underlying DCE technique.
Methods
Recruitment Twenty respondents were recruited through mass e-mailing to university staff, face-to-face recruitment and a recruitment agency. Age and economic status are key predictors of primary care preferences, 18 and it was hypothesized that rates of service utilization may also be important. Quota sampling was conducted around these three characteristics. The mass e-mailing to staff provided more respondents than required, and the other methods were used to recruit particular types of respondent to meet the quota.
Procedures
Interviews were conducted on university premises, where informed consent was obtained. Respondents were initially asked to recall personal experiences of good and poor primary care, to orient them to the task. As think aloud is an unfamiliar process, warmup exercises were employed, including basic arithmetic to familiarize respondents with thinking aloud and a practice DCE using more familiar content (choosing a holiday destination). 16 Respondents were then asked to complete two written DCE questionnaires in the presence of two researchers, one (SCS) who had experience of DCE and led on the task, and one (either RM or NM) who had greater experience of interviewing and health services research. Initial DCE questionnaires were developed, based on a previous review. 19 One had a broad range of 'generic' primary care attributes and one focussed on 'patient-centred care' (Fig. 2) . Each questionnaire involved eight choices, and each choice involved two primary care consultations with five to six attributes (an example questionnaire is shown in Fig. 1 ). The exact attributes varied throughout the development process, but Figure 2 shows the final list.
The tasks lasted approximately 90 minutes, and were tape-recorded and transcribed verbatim. Respondents were given a small honorarium. If respondents were silent for any length of time, the researchers prompted them ('if you could keep thinking aloud . . .'). It is recommended that disruptions to the think loud process are minimal, 16 and the process was designed to encourage thinking aloud rather than a dialogue between respondents and researchers. Therefore, the
Version Attribute Levels
Number of days waiting for an appointment Same day, next day, 2 days, 5 days
Cost of appointment to patient £0, £8, £18, £28
Choice of appointment times One appointment offered The doctor does not involve you in decisions about treatment FIGURE 2 Quality concepts, attributes and levels in the final version of the discrete choice questionnaire
Family Practice-an international journal main input from the researchers were the prompts and responding to occasional requests for clarification. All three researchers were non-clinical health services researchers, only one had significant experience of DCEs, and the entire research team exhibited a range of opinions concerning the utility of DCEs.
Analysis
The initial analysis was informed by the existing literature, 8, 9, 11, [20] [21] [22] [23] from which an initial coding frame was developed. Respondent statements were assigned to the frame. As coding progressed, other issues emerged, which were incorporated into the coding frame and applied to new transcripts. When no new issues emerged, the finalized coding frame was applied to all the transcripts. The analysis was iterative, in line with conventional procedures. 24 No formal reliability testing was conducted, but initial transcripts were coded by the entire team, and extensive discussions took place to ensure that coding was consistent. Quotes are identified by interviewee number, sex, age, economic status and service utilization. 'A' and 'B' represent the two choices. Italics have been added to some quotes for emphasis.
Results

Sample
The sample included 11 females (55%), eight high users of primary care (40%), nine patients from manual occupations (45%) and six patients aged 18-35 years (30%), 11 aged 36-59 years (55%) and three aged 60 years or over (15%).
Making sense of attributes Reinterpretation of attributes. In some cases, respondents reinterpreted attributes in a way that was subtly different from that presented. For example, the original levels for the interpersonal attribute were 'formal and businesslike' and 'warm and friendly', but one patient responded as follows: The actual pattern of attribute levels in the DCE is based on statistical considerations, and assumes independence of the attributes, but they were not always perceived as such, with respondents perceiving causal relationships, which may impact on the importance attached to attributes: now you've got the positive thing of it costing a lot more and he's more interested in you because it's costing more. Cost as a payment vehicle. The pilot was designed to test the feasibility of including a cost attribute, and the questionnaire introduction asked patients to imagine that they were in a country like the US where they would have to pay for health care. However, respondents were explicitly informed that there was no plan to introduce charges on the basis of the results.
Reactions to the cost attribute varied. Some made statements dismissing its relevance, which reflected both task instructions and attitudes towards payment for medical care:
I dispute paying for appointments to see doctors, I'm not happy about that, I pay enough already. (18, female, 39, non-manual, high user) So now I've got three and three [preferred attributes associated with each choice], so I need to think really which three would be more important.
So I mean the cost is arbitrary anyway. (04, female, 41, non-manual, low user)
In contrast, other respondents demonstrated that issues of cost were dominant rather than irrelevant:
It's this cost thing I, I'm sorry I know it's not really being very helpful and looking at the other options but they are not really a huge problem. However, many responses seemed to indicate that patients were interpreting the cost attribute in appropriate ways. This sometimes concerned comparing the attribute with other goods and services:
One thing I have not mentioned. The difference between the £28 or £18. I don't know if it's the twenty pound barrier and I think well it's only a night out or it's only, you're comparing it to something. (11, female, 32, non-manual, high user)
Cos those £18 I could probably buy me daughter about 6 Miffy books for that, which is, she's obsessed with that. That's how I tend to rate these things. (15, male, 32, non-manual, high user)
Only very rarely were comments made which related the cost attribute to ability to pay, and it was more frequently related to the perceived severity or urgency:
If you found a lump or something then it wouldn't really matter what the cost is you would pay to see somebody. (10, female, 53, manual, high user)
Making sense of the DCE task Do respondents trade? DCEs depend on a willingness to trade, and there was clear evidence of trading in many cases. However, there was also clear evidence of non-trading, reflected both by the rapidity of the respondent's decision and by the respondent only naming one attribute during the think aloud sequence concerning a particular choice: I think this is going to be doctor B again for the simple reason that he is asking you about your social and emotional well-being as well the physical symptoms. (10, female, 53, manual, high user) Some strategies involved a combination with a focus on some attributes and the possibility of trading restricted to these: I am conscious of the fact that I am not necessarily giving consideration about the examination and I am concentrating on time and choice and money, not necessarily in that order but the part whether he knows me or not doesn't bother me. (11, female, 32, non-manual, high user)
The effects of previous experience. Consulting in primary care is a familiar task for patients, and some constrained their decisions in the hypothetical DCE task by their experience of current services:
Most of the time you don't get a decision about your treatment anyway, so I think that would be option A. But for itchy skin, I think that you can probably get something from the chemist anyway before you see your doctor. (08, male, 62, manual, high user) One significant limitation of DCEs is that they cannot represent the fact that patients and professionals are 'responsive' to each others' behaviour. In some cases, this could be used by patients to assist their Family Practice-an international journal decision making by overcoming the perceived limitations of a particular attribute:
Although he doesn't know your medical history, he's warm and friendly so you can talk to him about it. (03, female, 42, non-manual, low user)
Discussion
Limitations of the study The participants were all volunteers and would not be representative of a primary care population. In qualitative research such as this, generalization cannot be made on the grounds of representativeness, but depends on the broad concepts identified proving relevant in other settings. 25 
Interpretation of the results
The findings build on issues that have been identified in previous studies, as well as identifying new issues. For example, issues such as willingness to trade 21 and the impact of the 'halo effect' 26 have received attention in the literature. However, the available literature examining the issue of the cost attribute in health and primary care is very limited. New issues arising out of the study relate most to the interpretation of attributes and the particular effects of the primary care context (e.g. the effect of knowing that other primary care services exist, and other ways of 'testing the boundaries').
Some respondents struggled to engage with the hypothetical task, and their choices seem to be determined by their previous experience. 23 However, it seemed that respondents struggled more frequently with the formal constraints of the task. Both types of responses are in line with judgement processes as active and constructive, 27 summed up by Bruner: 'the most characteristic thing about mental life, over and beyond the fact that one apprehends the events of the world around one, is that one constantly goes beyond the information given'. 28 A halo effect is a cognitive bias in which the assessment of an individual quality serves to influence the judgement of other qualities, 29 and this seemed to be present in a number of cases. Breaking 'primary care' into a series of discrete attributes allows understanding of their individual importance, and a previous study comparing DCE with conventional attitude surveys suggested that this process did go some way towards avoiding halo effects. 26 The present analysis suggested that the DCE could not entirely avoid halo effects, as patients 'imposed' relationships on the discrete attributes, linking them causally or extending them to infer other attributes outside the task. These processes may have important effects on judgement. For example, in an earlier example, two discrete attributes of care were interpreted in terms of a broader judgement about GP personality (i.e. a 'nice guy'). Such a GP may be seen as less culpable for failures in health care. 30 Equally, the boundaries set by the DCE task were not viewed as fixed. This sometimes reflected an avoidance of dilemmas, but cannot be considered simply an artefact of the task, because the methods of testing the boundaries were consistent with patients' experience of service use. These methods may account for responses which might be considered 'irrational' in conventional terms. 8 Instructions with the DCE task may need to be expanded so as to highlight its hypothetical nature, and ask patients not to take into account issues 'outside' the task in their decision-making. For example, patients should be made to feel that they are not 'constrained' by their previous experience, and should feel able to choose options even if those options do not seem to be available currently. However, it may prove difficult to control patient's decision-making in this way, and may be impossible in the context of largescale postal administration, which is the main method used in DCE. 31 The use of a cost attribute is controversial. The present results showed a range of responses, some of which may be likened to 'protest' responses where cost is essentially ignored, and others where it may be dominant. Many of the responses showed that the use of the cost attribute was relatively unproblematic, and seemed to be interpreted in appropriate ways. However, the interview context may encourage respondents to be co-operative, and their responses may differ in a postal survey.
The data would suggest that patients are active participants in the DCE task, routinely 'going beyond the information given' in their interpretation of attributes, relationships between attributes and the use of other information in decision-making. This might suggest that the technique has limited utility. However, it should be noted that similar issues in interpretation arise when qualitative techniques are utilized to analyse patients' responses to standardized questionnaires such as the SF36. 32 It may be that issues of interpretation in DCE are magnified when dealing with more complex attributes such as interpersonal care, compared with more concrete issues such as waiting times and location of care. 33 In practical terms, we would highlight the following issues in the development of effective DCE questionnaires.
(i) Attributes must be clearly linked to the core concepts under test. (ii) Iterative piloting of attributes using qualitative methods is useful to ensure that attributes are plausible and tradeable, and that patients are trading attributes as intended.
(iii) Respondents should be given clear directions about the hypothetical nature of the task and the boundaries.
